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In recent years the use of Saran Wrap® with
a topically applied steroid cream has been recom-
mended for many dermatologic conditions which
do not respond to usual modalities (1). The im-
proved efficacy of such treatment is caused by
the hydrating effect of the Saran Wrap® which
results in decreased evaporation from the epi-
dermis when this material is placed over the
lesion (2). This hydration augments the percutan-
eous penetration of the applied steroid, yielding
an improved therapeutic effect (3). When used
alone, without Saran Wrap®, creams have been
reported to be drying (1, 4); in itself, this effect
would be expected to hinder the steroid activity.
This study was initiated to compare the rela-
tive moisture-occlusive properties of several topical
vehicles with Saran Wrap®. Although many in
vitro studies have been performed on topical
vehicles (5, 6), the literature does not describe
many tests concerned with moisture occlusiveness.
Nevertheless, one in viva study did indicate that
petrolatum was superior to any oily or cream
lotion in retarding moisture loss from the skin
surface (7).
MET IIOD
Equipment
This study was carried out by using moisture
permeability cells fabricated from plastic culture
dishes (2.0 cm thick x 6.5 cm diam) supplied by
the Demuth Glass Works. The cells were prepared
by first cutting a 4.5 cm circular opening in the
snap-on cap. On top of this opening was placed a
5.0 cm circular metal ring (ID. of 4.0 cm) with
a 0.05 cm thickness. A 100 mesh stainless steel
screen was glued to the bottom of the metal ring
to provide a supporting frame for the topical
vehiele. The metal ring was sealed to the snap-on
cap with silicone stopcock grease. A sponge con-
taining 10 ml of water was placed inside of the
cell to provide a moisture reservoir for the study
(Figure 1).
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Procedure
Prior to assembling the entire apparatus, a
0.05 cm layer of topical vehicle was applied to the
metal screen of the ring. The barrier of cream or
ointment was made smooth with the ring surface
by leveling with a spatula. In this way the thickness
of the vehicle layer was controlled by the ring
thickness. When Saran Wrap® was tested, it was
glued to the flat surface of the metal ring. The ring
plus screen was weighed before and after applying
the vehicle to determine the weight of material
that was in the layer. The entire moisture perme-
ability cell was then assembled, weighed on an
analytical balance and placed in a desiccator at
370 C. containing calcium sulfate. Thereafter, the
moisture permeability cell was periodically weighed
to determine the amount of moisture that had
passed from the cell through the layer of vehicle
or Saran Wrap® into the desiccant. A control
in which no barrier was present was also studied.
Calculations
All of the data in this report includes correc-
tions for "blank" studies. A "blank" study con-
sisted of the assembled permeability cell and
the vehicle or Saran Wrap®, but with the water
omitted. This procedure was necessary to correct
for small amounts of moisture present in the
culture dish, the silicone stopcock grease, topical
vehicle or Saran Wrap®. It was found necessary
to include additional small corrections for weight
variations with the creams where the rate of loss
of moisture by the cream itself was very high.
Therefore, the data in Table I include only the
average values with their ranges after all correc-
tions have been made.
RESULTS AND DISCUSSION
Five different topical vehicles and Saran Wrap®
were evaluated for their moisture occlusive proper-
ties. The topical vehicles studied included petrola-
tum U.S.P., a gelled isopropyl myristate vehicle,
fluocinolone acetonide cream, flurandrenolone
cream and methyl prednisolone acetate cream (a
simulated skin-lipid base). The latter three vehicles
are emulsion-type bases containing a large propor-
tion of water.
The weight of moisture lost after 5, 24 and 48
hours is listed in Table I and illustrated graphically
in Figure 2. The data showed that gelled isopropyl
myristate, petrolatum and Saran Wrap® were
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FIG. 1. Diagram of moisture permeability cell
TABLE I
Average mg water lost through 0.05 cm barriers of various topical vehicles and Saran Wrap®
Barrier
Time
Hours 24 Hours 48 Hours
Petrolatum (3)*
Gelled isopropyl myristate (3)
Saran Wrap® (2)
Fluocinolone acetonide cream (3)
Flurandrenolone cream (3)
Methyl prednisolone cream (3)
Control (1)
5.9 (+ 1.9)t
10.2 (± 6.8)
26.6 (± 4.4)
51.7 (± 16.1)
63.6 (± 10.0)
123.0 (± 13.3)
800
18.6 (+ 2.0)
29.8 (± 10.7)
41.1 (± 0.5)
349.6 (± 30.4)
603.6 (± 9.1)
799.0 (± 106.0)
4953
36.5 (+ 5.2)
52.7 (± 11.5)
60.5 (± 3.3)
825 (± 117.2)
1428 (± 69.0)
1564 (± 169.7)
6979
* No. of determinations.
t Range.
t Supplied by Merck Sharp & Dohme as 'Estergel'.
far more moisture-occlusive than any of the
cream vehicles tested when compared to the con-
trol containing no barrier layer.
The best barrier to moisture loss was petrolatum
which has been shown to exhibit this characteristic
(7). The rate of moisture loss through the gelled
isopropyl myristate and Saran Wrap® was es-
sentially the same, though slightly greater than
through the petrolatum. After 24 hours, only
19—41 mg of water had passed through these three
barriers. However, it must be noted that there was
a considerable difference between the thickness of
the vehicle barrier layers and the Saran Wrap®.
The Saran Wrap® had a thickness of only 0.01
mm or about 1/50th of the vehicle barrier layer.
In all likelihood, thinner barrier layers would
have higher rates of moisture loss but the relative
order of magnitude of the rates would be essen-
tially the same for any type of vehicle.
The creams, which are emulsion-type vehicles,
were highly permeable to moisture loss. After only
5 hours there was a very rapid increase in the
permeability rate. After 24 hours, fluocinolone
acetonide cream permitted a loss of 350 mg mois-
ture from the cell, flurandrenolone cream 604 mg
and methyl prednisolone cream 799 mg of water
through their respective barriers. Thus it appears
that hydrous emulsion-type bases provided very
little moisture-occlusiveness under conditions of
the in vitro tests.
The data in this report indicate that gelled
isopropyl myristate and petrolatum are about
equivalent to Saran Wrap® with respect to their
moisture occlusive properties. Gelled isopropyl
myristate, however, possesses other properties
which make it superior to petrolatum. in vitro
data (8) indicate that steroids are released far
more rapidly from gelled isopropyl myristate than
from petrolatum. The combined effects of greater
moisture occlusiveness and more rapid steroid
release suggest that gelled isopropyl myristate may
be the vehicle of choice for more efficient percuta-
neous penetration and topical effectiveness. This
superiority remains to be demonstrated in actual
clinical studies, and particularly in patients with
dermatologic disease.
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SUMMARY
An in vitro technic was devised that demon-
strated that anhydrous oily vehicles and Saran
Wrap® were more moisture occlusive than hydrous
emulsion-type vehicles. The use of an oily vehicle
with good steroid release properties could make the
use of Saran Wrap® unnecessary, and yet provide
dermatologic therapy that is comparable to the use
of creams with Saran Wrap®.
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Fin. 2. Graph illustrating the relative moisture
occlusive properties of several topical vehicles and
Saran Wrap.®
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